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SUMMARY 


The  technique  currently  used  within  SPEEDEX  to  forecast  order  and 
ship  time,  OST,  not  only  has  a questionable  form,  but  also  has  never 
been  empirically  evaluated.  The  oddity  of  the  technique  Is  that  It  Is 
based  on  the  number  of  observations  of  OST  during  the  previous  12  months, 
which  Is  somewhat  random,  and  not  on  a fixed  number  of  observations  as 
would  a conventional  statistical  moving  average.  Moreover,  since  back- 
order time  Is  Included  In  the  OST  observations.  It  Is  quite  possible 
for  this  technique  to  create  significant  forecast  error  on  Its  own. 

In  this  report,  the  current  forecast  technique,  and  three  other 
techniques  are  evaluated  against  two  years  of  OST  history  from  New  Cumber- 
land Army  Depot.  The  other  three  techniques  require  no  data  not  currently 
available  within  SPEEDEX. 

Based  upon  the  criterion  of  minimum  root  mean  square  forecast  error. 
It  was  found  that  a technique  which  forecasts  by  groups  of  Items  rather 
than  by  Individual  Item  provides  significant  reduction  to  forecast 
error.  Further  improvements  to  this  technique,  although  relatively  small, 
are  possible  by  allowing  the  Individual  Item  history  to  modify  the  pure 
group  forecast. 


1 


TABLE  OF  CONTENTS 


SUMMARY 

TABLE  OF  CONTENTS 

CHAPTER  I INTRODUCTION 

1.1  Order  and  Ship  Time 

1.2  OST  Process  Variability 

1.3  Present  OST  Forecast  Technique 

1.4  Group  Forecast  Technique 

1.3  Combination  Technique 

1.6  Combination  Technique  With  Truncated  Observations 

1.7  Inclusion  of  Backorder  Delay  In  OST  Observations 

CHAPTER  II  COMPARISON  OF  ALTERNATIVES 

2.1  Data  Base 

2.2  Alternative  OST  Forecast  Techniques 

2.3  Selection  of  a Base  Period  for  the  Group  Technique.... 

2.4  Evaluation  Technique 

2.5  Results 

2.6  OST  Histogram 

DISTRIBUTION 


1 

2 

3 

3 

3 

4 
4 
6 
6 
6 
8 
8 
8 
9 

11 

11 

17 

19 


I 


CHAPTER  1 


INTRODUCTION 

1.1  Order  and  Ship  Time 

This  report  is  concerned  with  the  forecast  of  order  and  ship  time»>* 

(oST^  by  CONUS  depots.  OST  is  the  total  elapsed  time  from  the  initiation 
of  a request  for  an  item  by  the  Installation  Supply  Activity i^^SA^  until 
the  item  is  received  and  recorded  on  the  ISA  stock  accounts.  The  | 

supplier  of  the  item,  in  most  cases,  is  a DoD  Inventory  Control  Point,  j 

but  may  also  be  a commercial  source  or  one  of  the  depot's  own  manufactur- 
ing shops.  — ^ ‘y  y 3 A J 

Forecasts  of  OST  are  used  to  determine  when  an  item  should  be  ordered. 

This  may  be  through  the  development  of  a reorder  point  quantity  which 
signals  when  assets  reach  a critical  level,  or  the  development  of  a time 
table  of  orders  designed  to  have  the  stock  on  hand  when  it  is  anticipated 
to  be  needed.  In  either  case,  the  forecasted  OST  value  is  a crucial  deter- 
minant of  the  Item's  availability. 

1.2  OST  Process  Variability 

Table  1.1  shows  the  cumulative  frequency  distribution  of  OST  for 
two  groups  of  items  used  by  New  Cumberland  Army  Depot  (NCAD) . 

The  first  group  consists  of  all  items  on  NCAD's  stockage  list  as 
of  March  75.  The  second  group  contains  those  items  from  group  I which 
are  DoD  managed  and  stocked, 

TABLE  1.1 

Cumulative  Frequency 


OST  Days 

All  Items 

DoD  Stocked 

<_  10 

.14 

.18 

_<  20 

.42 

.49 

1 30 

.70 

.79 

_<  40 

.82 

.90 

< 50 

.88 

.93 

_<  60 

.90 

.94 

^ 90 

.94 

.97 

< 120 

.96 

.98 
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As  expected,  the  DoD  stocked  items'  OSTs  are  generally  shorter  than 
those  for  all  Items,  but  In  both  cases  the  distribution  tall  is  long. 

For  group  I the  variance  to  mean  ratio  is  13.01. 

One  interpretation  of  this  distribution  is  that  it  is  derived  from 
a catalogue  of  items  which  experience  constant  OSTs  for  a given  item, 
but  which  are  different  from  item  to  item.  The  opposite  interpretation 
is  that  each  Item's  OST  behaves  randomly  according  to  the  relative  fre- 
quencies indicated  by  the  tabular  distributions.  The  indications  are 
that  OSTs  behave  randomly  by  item,  although  not  necessarily  the  same 
from  item  to  item. 

1.3  Present  OST  Forecast  Technique 

Within  the  SPEEDEX  system  today,  the  OST  forecast  for  a given  item 
is  a simple  average  of  the  previous  year's  observation  for  that  item. 

If  there  were  no  observations,  the  forecast  is  set  to  30  days.  Often 
with  this  procedure  there  are  but  one  or  two  observations  from  which 
to  forecast.  Consequently,  with  the  apparent  large  OST  variability, 
it  is  not  unreasonable  to  expect  significant  error  in  the  forecast. 

Moreover,  since  the  technique  Itself  does  not  conform  to  any  accepted 
statistical  forecasting  procedures,  there  is  good  reason  to  expect 
other,  more  conventional,  techniques  to  perform  better. 

1.4  Group  Forecast  Technique 

An  Inherent  assumption  of  the  present  technique  is  that  the  OST 
process  is  significantly  different  from  one  item  to  another.  Yet,  for 
certain  groups  of  items  there  is  no  a priori  reason  to  expect  a differ- 
ence in  the  process. 

At  its  most  basic,  the  OST  process  is  generated  by  the  set  of  func- 
tions required  to  create,  transmit,  and  process  an  order,  to  obtain  and 
release  stock,  to  transport  and  deliver  the  item,  and  to  receive  the 
order.  The  facilities  which  perform  these  functions  naturally  are  used 
for  many  orders.  For  example,  the  MILSTRIP  system  processes  all  requisi- 
tions through  a fixed  network.  Likewise  only  a few  transport  modes  are 
used  to  ship  the  orders.  Thus  it  seems  possible,  with  the  proper  definition 
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of  groups,  to  use  the  group  OST  observations  to  forecast  for  a given 
item  in  that  group. 

Characteristics  which  should  affect  OST  and  which  can  be  easily 
identified  with  SPEEDEX  data  files  are  the  supplier  or  source  of  the 
item,  and  the  DoD  manager  of  the  item.  From  data  already  available  to 
the  depots  - the  acquisition  advice  code  and  the  item  manager  code  - 
these  characteristics  are  identifiable.  The  acquisition  advice  code 
identifies  whether  the  item  is  stocked  or  not  stocked  by  DoD  managers, 
whether  the  item  should  be  locally  procured  or  manufactured,  and  whether 
the  item  is  directly  delivered  from  the  manufacturer.  The  item  manager 
code  identifies  the  DoD  item  manager.  AVSCOM,  ECOM,  DSA,  and  GSA  are 
the  managers  for  the  majority  of  items  used  by  NCAD. 

Using  two  years  of  OST  history  from  NCAD,  items  were  classified  as 
above  and  average  OSTs  produced  within  each  class.  These  results  are 
in  Table  1.2. 


Table  1.2 


AVSCOM 

ECOM 

DSA 

GSA  OTHER 

Stocked 

26 

(14661) 

44 

(884) 

33 

(15932) 

51  (7970)  41 

(7248) 

Local  Manuf. 

- 

- 

- 

- 

Local  Proc. 

- 

- 

35 

(98) 

44 

(43) 

Dir.  Delivery 

- 

103 

(67) 

78 

(14) 

- 

Not  Stocked 

31 

(157) 

71 

(13) 

41 

(178) 

79 

(87) 

Other 

34 

(1078) 

60 

(17) 

33 

(1301) 

39 

(509) 

The  first  number  entered  in  the  table  is  the  average  OST  for  the 
class,  while  the  number  in  parenthesis  is  the  number  of  observations  of 
OST  for  all  items  in  the  class.  Clearly  there  are  obvious  differences 
among  the  classes  although  some  of  the  samples  are  small.  Since  our  in- 
tent here  is  only  to  give  credence  to  the  hypothesis  that  there  are 
differences,  and  since  the  ultimate  test  of  this  classification  will 
come  when  evaluated  as  a forecast  method,  we  did  not  perform  a formal 
statistical  analysis  (l.e.  ANOVA) . The  only  conclusion  we  make  now  is 
that  this  classification  has  promise  as  a forecast  mechanism. 
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1.5  Combination  Technique 


We  have  presented  two  views  of  the  OST  process.  One,  that  It  Is 
completely  Item  dependent,  the  other  that  It  depends  only  on  certain 
characteristics  of  Items.  And,  we  have  demonstrated  a classification 
scheme  which  appears  to  distinguish  some  significant  characteristics. 

Our  evaluation  procedure  will  not  deal  specifically  with  proving 
the  correctness  of  these  two  viewpoints,  but  rather  will  rate  them 
according  to  the  performance  of  forecast  methods  based  upon  each  view- 
point. With  this  empirical  approach  to  evaluation.  It  behooves  us  to 
select  other  reasonable  alternatives  for  testing  as  well. 

We  mentioned  earlier  that  the  two  views  are  opposing.  Yet,  even 
If  the  group  view  Is  more  correct,  an  average  of  Individual  Item  observa- 
tions of  OST  should  be  a better  forecast  as  the  number  of  observations 
Increases  simply  because  the  item  Itself  has  the  characteristics  which  de- 
fine the  group.  Consequently,  we  constructed  a combination  forecast  which 
linearly  combines  the  present  and  group  techniques.  The  weight  given  to 
the  present  technique  Increases  as  the  number  of  observations  In  the 
present  technique  Increases. 

1 . 6 Combination  Technique  With  Truncated  Observations 

From  time  to  time,  the  observed  OSTs  for  any  Item  will  be  unusually 
long  If  for  no  other  reason  than  the  supplier  Is  temporarily  out  of  stock. 
If  OST  history  for  a long  period  of  time  were  available  for  each  Item, 
these  long  OSTs  would  be  no  problem.  SPEEDEX,  however,  retains  only  one 
year  of  OST  observations.  Any  long  OST  occurring  by  chance  within  the 
year  may  severely  bias  the  forecast  OST  for  an  Item.  An  adaptation  of 
the  combination  technique  was  therefore  developed  In  which  the  Item 
average  OST  Is  truncated  according  to  Its  deviation  from  the  average 
OST  of  Its  group. 

1.7  Inclusion  of  Backorder  Delay  In  OST  Observations 

The  SPEEDEX  system,  contrary  to  AR  710-2,  has  been  collecting  and 
using  OST  data  with  backorder  delay  Included.  Backorder  delay  Is  simply 
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the  time  a request  Is  held  by  the  supplier  awaiting  stock  to  fill  the  re- 
quest. In  the  previous  section,  we  referred  to  the  potential  problem  long 
backorder  delays  might  cause  In  forecasting  OST.  In  no  way,  were  we  being 
critical  of  Including  backorder  delay  In  the  OST  observations. 

Vfhlle  we  were  unable  to  empirically  evaluate  the  Inclusion  of  back- 
order delay  since  our  data  did  not  specifically  breakout  this  from  total 
OST,  we  nevertheless  feel  quite  strongly  that  backorder  delay  should  be 
Included  In  the  OST  forecast.  If  we  believe  future  supply  support  will 
continue  near  Its  present  levels,  then  backorder  delay  Is  as  real  as  the 
time  to  transport  the  Item  or  any  other  element  of  the  OST.  It  differs 
from  the  other  elements  only  In  the  amount  of  randomness  from  one  order  to 
the  next.  For  example,  one  request  might  experience  no  backorder  delay, 
another  10  days  of  backorder  delay,  and  still  another  maybe  60  days.  But, 
this  random  variability  only  makes  the  forecasting  of  OST  a difficult 
problem;  It  Is  not  a reason  for  Ignoring  backorder  delay. 


1 

i 

7 


CHAPTER  II 


COMPARISON  OF  ALTERNATIVES 


2.1  Data  Base 

Two  years  of  New  Cumberland  Army  Depot  OST  history  was  obtained 
for  all  stockage  list  and  some  depot  maintenance  Items.  The  data  base 
was  organized  by  NSN.  From  each  Item's  data  we  used  the  acquisition 
advice  code,  the  Item  manager  code,  and  the  24  month  summary  of  OST 
history  which  gave  the  total  CST  for  orders  delivered  within  the  month 
along  with  the  total  number  of  orders  delivered. 

2.2  Alternative  OST  Forecast  Techniques 


As  discussed  previously,  four  basic  forecast  schemes  were  tested. 
In  order  to  define  them  specifically,  the  following  notation  Is  Intro- 
duced . 


OST 


i,n 


i,n 


F 

i,k,r 


r 

r 

r 

r 


total  OST  for  1*"^  Item  recorded  In  month  n; 
n » 1,2, ...24 

total  number  of  orders  received  for  Item  1 during 
month  n 

forecast  of  OST  made  In  month  k for  Item  1 using 
technique  r;  r 1,2, 3,4 

1 represents  the  Item  average  technique 

2 represents  the  group  technique 

3 represents  the  combined  technique 

4 represents  the  combined-truncated  technique 
base  period  used  In  group  technique  for  group  J ; 

BP  3 months  for  stocked  Items 
■ 12  for  all  other  groups 


(1) 


^i,k,l 


k-1  k-1 

I OST.  / r N 
n-k-13  n-k-13 


l,n 
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(2) 


<'■>  ^l.k.4  - Vi.k.l  * ^1,1<.2 


where 


"i.k.i  - »*»  ('’i.k.r  •'i.k.2  ♦ 

T - Standard  deviation  of  Item  OST  averages  about  catalog 
average 

B •>  truncation  control  parameter 


Actually  forms  (1) , (2) , (3)  are  specific  cases  of  form  (4) . 

For  example 

(4)  -►  (1)  as  B -«»  and  m 0 
(4)  -►  (2)  as  m -»• 

(4)  -►  (3)  as  B -K» 

2.3  Selection  of  a Base  Period  for  the  Group  Technique 

An  unfortunate  characteristic  of  the  NCAD  data  was  a significant 

decrease  In  OSTs,  primarily  within  Items  managed  and  stocked  by  AVSCOM 
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and  DSA  - the  bulk  of  the  Items.  For  example,  12  month  moving  averages 
for  AVSCOM  stocked  items  went  from  33.7  to  20  days,  while  DSA  stocked 
Items  went  from  35.2  to  20.8  days  during  the  last  12  months  of  the  two- 
year  history.  For  the  AVSCOM  Items,  anyway,  this  seems  to  be  the  result 
of  Improving  supply  performance  by  AVSCOM,  and  the  establishment  within 
the  two-year  period  of  NCAD  as  the  East  Coast  Supply  Depot.  The  latter 
factor  means  that  items  formerly  not  stored  by  AVSCOM  at  NCAD  are  now 
stored  there,  thus  eliminating  a transportation  lag  from  the  OST. 

We  had  hoped  to  determine  the  base  period  for  the  group  technique  by 
evaluating  several  base  periods  within  the  evaluation  scheme.  However, 
our  data  would  clearly  favor  short  base  periods  because  of  the  trend. 
Random  fluctuations  or  even  short  term  trends  In  NICP  supply  per- 
formance are  normal  and  should  properly  be  allowed  to  affect  the  selec- 
tion of  a base  period.  On  the  contrary,  management  decisions  like  the 
establishment  of  NCAD  as  the  supply  depot  follow  no  probabilistic  laws 
and  should  not  affect  the  decision  on  the  base  period. 

Working  under  the  assumption  that  NICP  supply  performance  generates 
the  primary  random  component  of  OST,  we  obtained  six  years  of  monthly 
stock  availability  statistics  from  DSA  and  performed  analysis  to  deter- 
mine the  best  moving  average  base  period  for  prediction  of  the  next 
month's  availability.  Since  these  statistics  are  aggregates  of  observa- 
tions on  many  requisitions,  the  optimum  base  period  from  this  should  be 
a lower  bound  on  the  optimum  base  period  for  the  group  OST  format. 

The  rationale  here  Is  that  the  random  variability  In  satisfying  a 
requisition  Is  what  carries  over  to  produce  a corresponding  variability 
In  the  OST. 

A simple  comparison  of  the  mean  squared  error  for  several  base 
periods  Indicated  that  a one-month  base  period  was  best  for  predicting 
the  stock  availability.  While  not  as  enlightening  as  we  had  hoped, 
nevertheless  the  results  were  Insensitive  to  small  changes  In  the  base 
period.  A three-month  base  period  was  selected  for  the  group  technique 
for  stocked  Item  groups.  All  other  groups  used  a 12  month  base  period 
since  the  number  of  observations  tended  to  be  smaller  than  for  stocked 
Items. 
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2.4  Evaluation  Technique 


Error  measures  were  produced  for  each  alternative  tested,  by  using 
the  second  year's  history  as  the  sequence  of  OST  observations,  and  the 
appropriate  earlier  history  to  make  the  forecast.  Specifically,  If  a 
single  observation  of  OST  was  recorded  in  month  n,  n > 12,  and  the 
observation  was  x months,  then  It  was  taken  that  the  forecast  for  that 
OST  was  made  at  the  end  of  month  r-n-  [x]  -1  where  [x]  Is  the  integer 
part  of  X.  The  forecast  was  produced  from  the  appropriate  history  pre- 
ceding the  end  of  month  r and  the  error  noted.  For  example.  If  r * 15 
and  the  present  technique  Is  being  used,  then  the  average  observed  OST 
In  months  4 through  15  Is  the  forecast.  All  the  available  history  Is 
used  In  those  cases  where  the  full  amount  of  history  required  by  the 
forecast  Is  not  available. 

The  following  error  measures  were  collected. 

^ 2 1/2 

Root  Mean  Square  Error  ■ (I  (F.-A.)  /N) 

1-1  ^ 

N 

Bias  - E (F  -A.)/N 
1-1 

where 

F^  - forecast  for  1^  observation 

A^  - actual  value  of  1^^  observation 
N - number  of  observations 

where  an  observation  la  a apeclfled  Item's  OST  for  a specified 
month. 

In  early  tests,  other  error  measures  were  collected  but  provided 
no  additional  Information.  The  above  two  tierc  felt  to  be  the  most  liiq>ortsnt. 

2.5  Results 

The  RMSE  for  several  forecast  methods  arc  shown  In  Table  2.1.  The 
present  technique  la  forecast  form  (1)  from  section  2.2  with  the  forecast 
set  to  30  days  when  no  observations  are  available. 


11 


TABLE  2.1 


i 

I ■ 

Table  2.2  presents  some  additional  Information  for  the  best  of  each 
of  the  four  types  of  forecast  methods. 

TABLE  2.2 


Forec.  Class  by  Size 
of  Forecast  (days)  # Obs. 

RMSE 

Bias 

2 ••6 

Total  Error  x 10 

A.  Present  Technique 

< 22.5 

3885 

32.03 

-4.24 

1.885 

22.5  - 37.5 

6453 

41.97 

-5.01 

11.366 

37.5  - 52.5 

1871 

36.81 

7.35 

2.535 

52.5  - 67.5 

780 

43.84 

18.24 

1.499 

67.5  - 82.5 

279 

60.24 

23.18 

1.012 

> 82.5 

528 

106.8 

74.82 

5.941 

OVERALL 

13796 

41.9 

1.82 

24.239 

B.  Pure  Group  Technique 

< 22.5 

2158 

27.64 

.2 

1.648 

22.5  - 37.5 

6869 

33.11 

.2 

7.530 

37.5  - 52.5 

3872 

46.96 

3.33 

8.538 

52.5  - 67.5 

840 

48.45 

22.59 

1.972 

67.5  - 87.5 

7 

140.27 

-68.43 

.138 

> 87.2 

50 

88.46 

10.15 

.391 

OVERALL 

13796 

38.28 

2.44 

20.217 
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TABLE  2.2  (CONT) 


Forec.  Class  by  Size 
of  Forecast  (days) 

# Obs. 

RMSE 

Bias 

2 —6 

Total  Error  x 10 

C.  Combined  Technique  (B 

m ■ 7) 

< 22.5 

2258 

20.63 

2.54 

.961 

22.5  - 37.5 

6915 

31.23 

1.03 

6.744 

37.5  - 52.5 

3558 

48.65 

.65 

8.421 

52.5  - 67.5 

848 

55.54 

13.32 

2.616 

67.5  - 87.5 

126 

52.21 

29.30 

.343 

> 82.5 

91 

84.5 

35.47 

.650 

OVERALL 

13796 

37.82 

2.42 

19.735 

D.  Combined-Truncated  (B  ■ 1 

, “ - 3) 

< 22.5 

2399 

21.64 

1.62 

1.123 

22.5  - 37.5 

7081 

31.47 

• 

O' 

o 

7.013 

37.5  - 52.5 

3355 

48.57 

.07 

7.914 

52.5  - 67.5 

777 

58.66 

8.14 

2.674 

67.5  - 82.5 

147 

57.06 

30.97 

.478 

> 82.5 

37 

93.10 

20.84 

.320 

OVERALL 

13796 

37.62 

1.45 

19.523 
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If  the  present  technique  Is  considered  a base  case,  and  the  others 
successive  enhancements,  then  clearly  the  group  technique  contributes 
the  moat  towards  Improvement  (of  RMSE) . The  following  Table  2.3,  which 
Is  a consolidation  of  Table  2.2  offers  some  Insight  to  the  source  of 
Improvement . 


TABLE  2.3 


Forecast  Class. 

//  Obs. 

RMSE 

2 —6 

Total  Error  x 10 

A. 

Present  Technique 

£ 52.5 

12209 

35.96 

15.786 

> 52.5 

1587 

72.98 

8.453 

B. 

Pure  Group  Technique 

< 52.5 

12899 

37.01 

17.716 

> 52.5 

897 

52.80 

2.501 

C. 

Combined  Technique 

( B - , M - 7) 

j<  52.5 

12731 

35.99 

16.126 

> 52.5 

1065 

58.21 

3.519 

D. 

Combined  Truncated 

(B  - 1,  M - 3) 

<.  52.5 

12835 

35.36 

16.050 

> 52.5 

961 

60.16 

3.473 

the 

It 

When  forecasting  Che  smaller  OSTs,  l.e.,  those  under  52.5  days, 
present  technique  does  best.  However,  when  forecasting  larger  OSTs 
Is  dramatically  worse  chan  the  ocher  three  techniques.  It  seems, 

based  upon  the  present  technique's  tendency  to  forecast  larger  values 
more  frequently  than  the  ocher  techniques,  that  the  one  year  average  Is 
coo  sensitive  to  long  OSTs  which  occur  by  chance  In  the  base  period. 
Remember,  this  was  the  rationale  behind  the  combined-truncated  technique. 
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On  the  other  hand,  the  group  technique  forecasts  larger  OSTs  53%  less 
frequently  (1587  vs  897) , with  a significant  Improvement  to  RMSE  where 
It  does  so. 

The  combined  and  combined-truncated  take  advantage  of  the  relative 
merits  of  the  Item  average  and  group  techniques,  although  with  limited 
returns.  The  group  technique  Improves  upon  the  present  technique  by 
16.6%,  the  combined  technique  Improves  the  group  technique  by  2.4%, 
while  the  combined-truncated  Improves  upon  the  combined  technique  by 
1.1%. 

The  change  In  the  best  m parameter  from  the  combined  to  the  combined- 
truncated  Is  also  Informative.  When  the  Item  average  Is  unconstrained, 
the  m parameters  must  be  larger  to  moderate  the  effect  of  the  Item 
average.  Conversely,  when  the  Item  average  Is  truncated.  It  can  be 
allowed  to  have  a greater  effect  on  the  forecast.  Table  2.4  shows  the 
weights  given  to  the  Item  average  In  the  best  of  the  combined  and  combined- 
truncated  techniques. 

TABLE  2.4 


if  Observations  Combined  Combined  Truncated 


2.6  OST  Histogram 

Table  2.5  Is  the  histogram  of  observed  OST  by  forecast  class  for 
the  combined-truncated  forecast  method  (B  ~ 1,  m “ 3). 


OBSERVED 


TABLE  2.5 

22.5  37.5  52.5  67.5 


AVG  BIAS 


OST  <22.5  TO 


TO  >82.5  OBS  OST 


FOREO 

CLASS 


37.5  52.5  67.5  82.5 


019 

2399. 

15.56 

1.62 

048 

7081. 

29.62 

.60 

120 

3355. 

44.12 

.07 

< 22.5 

22.5  - 37.5 

37.5  - 52.5  .385  .274  .125  .060  .035 

52.5  - 67.5  .347  .314  .103  .053  .040  .143  777.  49.49  8.14 

67.5  - 82.5  .367  .381  .102  .027  .007  .116  147.  41.48  30.97 

> 82.5  .243  .054  .135  .054  .108  .405  37.  92.62  20.84 


While  the  overall  bias  Is  small,  1.45  days,  (see  Table  2. 2D)  com- 
pared to  the  overall  average  OST  of  32.1  days,  the  bias  by  forecast  class 

In  some  cases.  Is  quite  large.  Specifically  for  forecast  categories 

« 

greater  than  52.5  days,  the  bias  Is  large.  Some  evaluations  had  been 
made  separating  all  DoD  stocked  Items  In  one  group,  and  all  remaining 
Items  In  another  group.  DoD  stocked  Items  seldom  received  OST  forecasts 
greater  than  52.5  days,  and  the  other  Items  which  were  mostly  GSA  Items 
seldom  received  forecasts  less  than  37.5  days.  Table  2.6  Is  a histogram 
of  forecasts  for  GSA  Items  alone. 


TABLE  2.6 


SsOBSERVED 

OST 

forecN.. 


# AVG 
OBS  OST 


virtually  all  of  the  bias  for  forecasts  over  52.5  days  Is  due  to  GSA 
Items.  This  seems  to  be  due  to  a peculiarity  during  the  second  year 
of  the  OST  history,  where  there  was  an  unusual  rise  In  OSTs  for  GSA 
Items  at  the  beginning,  and  a subsequent  gradual  return  to  the  long  run 
average  towards  the  end. 

In  order  to  develop  new  reorder  points  and  stockage  criteria  tables 
for  CONUS  depots,  (a  report  on  this  work  Is  being  published  shortly)  a 
histogram  of  possible  outcomes  was  required.  Essentially,  the  histogram 
Is  used  to  compute  the  reorder  point  for  given  cost  and  control  para- 
meters, which  In  turn  Interacts  with  the  stockage  criteria  determination. 
Since  an  unbiased  histogram  Is  required  for  this  purpose,  the  bias  for 
the  recommended  method  (B  “ 1, m>  3)  was  removed  from  the  histogram  by 
subtracting  out  the  average  bias  from  each  observation. 
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